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w m m 

[0001] ytmg&tev^mmm-mfo<DMmxmm-rz>h<D-?hz> 0 
[0002] %^mwMm^x^ ttmrnt^zm^xn mm^^^Rftn, r 

?m&&^-fz><Dx\ m^m^mmm^m^^mx^ 

mmm^m^mmv^ti^K t<Dm^m\z.m±i,x^mm^'\^ , o, r 
j&mzm^xt*(D£?ttftQmffinm£nx\,^fr^£^x. rs^±^<d^ 
nm<D*i®ft&®:7££foz>^bbtez>o tot, ^mm^mm^^xn, mntc 

Mtm^btez, 

^x\ aa^. ^nm^^Mzm^ti, m*<D7Fmm+&mm£tix\<^ 

[0003] *3§0J!#ib«, (Da, /3 -^t&fP a T^/^£^;ftb<^;^/V£$) 
^tK*< b«r bftXZZ>Tm-{®& (9) 
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[0004] tffcl] 

p p.-..-. . 

(9) 




[0005] Rtt N ^a^iyf/VS, ^P^/H, tert-y^vl^ 

[0006] Ud^LJ&jflSfe, _b|E-^^(9) ^^tLS^^ttU^^^^^^^tt, ftgR 

[0007] ##fF^:^l:J.Am.Chem.Soc.l998,120,1635-1636H 

^4#fF^C^2:J.Am.Chem.Soc.l993,115,10125-10138M 

[0008] fet, B ttf*, f»'C?AJI»z:E(fc-rSRJ!:S3ebfe^^rSraasfll^*n 

[0009] fri>*&nti! te&^X, *»^#fett^«WS:^fofe|S*, *»WSr^i-6tii 
[0010] Mk2] 

R-PH 2 (1) 
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Wk3] 

Y-C„H 2n -Y (2) 

am 



A R 



-T^tizx v TU-mn (4) 
Mk5] 



R # X X \ 



Wb6] 
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/ \ 

R R 



coon] *mmyt¥mm>mmm-mfc<DmmxmzTm&ifc^(i) t^-t 0 

[0012] Mk7] 



£165* (1) 

R-PH 2 + Y-C n H2n"Y 



A R 



(D (2) (3) 

A A ~ / \ 

(4) (6) 

[0013] ^pj^s^^S:^ -^(i)-e«^$tt5-^*^^^^-^(2)-e^^ 

[0014] <fg-XfM> 
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fg-x^ste, -»*y^y a) (--^(2) x+mioztiZik&m&t&mtDfr&T 
mt>isti&v^mmm4k&w%mz>TMx3bz> 0 

Mb8] 



n-^^/p£ % sec-y^vWg, tert-^^yWS, -Yy^y^vl^ n-^y^/W 

y>ry. -fyy ^vi^ft;*y^ v n-y'^yvtf^y^y, sec-y^/i^^^ -fy^y 
^/vt}n^7^^ n n-^y°^/^^y-r^> n-^^y/w^y^ 
>\ ^n^yf/v*^7^y, -yyo^dr^yv^^^^^ l-y^vi^-yyn^drv^zjN 

[0015] ^5-^Jg5|Sffi-«5t(2) 
Mb9] 



R-PH 2 



Y-C„H 2n -Y 



(2) 



[0016] XmfrZtlZik&mXfoZo Yfi. ^Mnyyj^^fcfi-OTs, -OTf, -OMs 
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-«S(2)tiSi3$ii5^«!l©IftWl:f±, 1, 1, 3-v^ 

n^n/^y, 1, 3-«(h^P^-=3 e iy)-7 p c2/N 0 ^, i, 3-W (Jisjuttis) 
, 1, S-t'^CMJ^U^-n^-df^^n/NV, 1, 1, 4-v^n^E-^ 

>\ 1, 4-lf^(h^/V^-»^^V, 1, 4-t*^(^v-7W^-»^^ N 1, 4-fcr*(HJ 
7/W^-n^'»^^ % 1, 1, 1, 5-« 

(bvvW-^vO^V^:^ l, 5-t^(^>y^= 3 f-v')^>'^^, 1, 5-\?MhW7Atf-v 
ttis) 1, l, 6-S^W^-9->\ 1, 6-^(hv^ 

1, 6-lf^(yv'/^=arv^)^-^>', 1, 6-tf^(hy^/^n^-dr 

j?m, J.AmXhem.Soc.l993,115,10134Ml-IB*c^>^"^}dlKCTfT9-^^-C%So - 
[0017] lUEfcl/CW:, n-^/HWA, sec-^/i-y^^^^fflv^i^-e^, 

[0018] 3jBfcJ:o-C#e>tL«— «^(3)T?**?$tl^y>1i*SI^^^<7>»ftS^7 
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[0020] Rj&&WRTtumzm^zmn*umiz&^xmt!:v,mx.&i, 

78 50°C, 0*b<«-7O 78°Ct.X^nU n-y^/W^y^^o^mT 

, mm^<Dmi$<Dxmfc£^xmwk-tz>zb&x%z> 0 ^j^-br, -mms)x 
[0021] -^(3)xmfr£n%ik&m(DM;fcMb\^xwRm<Dh<D^ i-t-y^-^ 

^y\-y.;vyjY\ l-n-y^\i°/^-^y^>l-^^y^\ l-^(yy*^-/v-^y^ 
>\-^;vy^Y\ l-n-y^/v-^y^9>l-^vy^Y\ l-^V^ff-zv-^^y^ 
^\-^/vy^Y\ i-n-^y° = $-;v--fo^y^?i/i-ysjvy^Y\ l-^y^^y/^-^y^. 
$^\-^)vy^Y\ \-n-^^y;v-^^y^y\-^;vy^Y\ l-i/fu^sy^/is-frx 
y^$y\-y,?vy^\ \-^y^^^y/^-^y^^i-^;^y^Y\ l-i-y^VWv^n 
^r-y)V-it^y^l^\-^)vy^Y, Y-T^^^jv-i^ycy^yx-^vy^Y, 1 
-t-y^;v-^y^y\-^-^Y\ 1-^/v-^y.y 3L?>>\-3r3c^\ l-^y^at" 

;v-^y^iy\-^r^yY\ l-n-^ntVi^-^y^ya-^v'K WV^vw 
^y^?i/i-lr^Y\ i-n-y^;v-^y,y^y\-^r^Y\ i-^y^y^/v-^y, 
y^yi-tt^/Y, \-n-^y°^-)V-^y,y^y\-^r^yY, l-^V^iy/v-^y 
^^l-^^yK i-n-^^-y/v-^y^^i-^-^yh\ l-v-yn^^^VW/t^y 
x-ffi-ttisK l-i/yv^^sjv-fry.y^yi-tt^y, l-l-^/Ui/yv^ 
^/v-^y^z^i-Jr^Y^ \-r^^y=T)V-i^y.y^y\-ir^yY^ l-y$y1 — 
h-l-t-y^^-^y^y^ l-tfy-f—h-l-^/v-Tfrxy^fry, — h-i 
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-l-sec-y'^yw^Kxy^y, l-^y-r—h-i-^y^zff-ju-^y^^, 1-^77" 

[0022] — ^(3)-e^^$tt§^^lO^MtbT2:M#C0^(7)«, l-t-7>/V-*^ 
-n-^T'f^-^^^^l-^/^^K, l--Yy^^r>'/W-^yN^7^1-^/W7>rb\ 1-n- 

-3i^/v-^7fc7^i-^^K, i-^y7°ot>-^7}N7yi-^yK, i-n-y°ot° 
^y, i-^7t- h-i— ryy'ntvi'-^Tfc^y. i-^7t- b-i-n-y'ntw-^^ 

7^^ l-#97— h-Wy^/l'-z^^y, 1-^7^ — Y-l-n-y f ^;V-Hs^y>' 
^ l-#7t-l^-l-n-^v'/W^*7y % l-^7t- 
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[0023] -^(3)T^^^H^b^cDA^!j<bL-CAMm^cD«, 1-t-y*? /V-^y 



-^;vy^Y\ i-n-^y°^-/v-^y^i->i-^;vy^Y\ l-^y^^-y/v-^y^i-y 
\-^/vy^Y\ l-n-^ci^/v-^y^-r^i-^/vy^Y, 1-^n^.y^/u-^y^ 

^jv-^y^-riyi-^vy^Y, i-T^y^/u-^y^i-yi-^/uy^Y\ l-t- 
-?^-jv-fr*y^~ri<'\-Jr$:^>y\ l-rc^- ;v-^y y^i-^vH \ Wy^ntVi^ 

l-n-^nt 0 /v-^y ^y\-^r^yY\ l-^yf^/v-^y. 
y^i->-i-^-^>Y\ i-n-y^7V-^y^^\-^xyY\ i-^y^y°^-/v-^y^ 
~risl-tt^Y\ i-n-^y°?-/u-7frxyj-r>i-3-3ri/Y\ \—iV^-y)V-^y^ 
yi-^->Y\ l-n-^^yju-^y^-r^i-^zyY\ X-^^^-y^ jV-^y y-jr 
lsl-$-3ci/Y\ \-^y^^^y;v-i^^y^^\-ir^yY\ l-l-^^vVv-^n^r^ 
;v-^y^-ry\-^-yY\ l-T^y^/v-^y^-j-yi-^^, l-tfy-T— Y 
-l-t-z/^-^-^y^-f-y, l-^y-r—Y-l-^J^-^y^y, l-y$y1 — Y-l- 
^y^ot>-*^7^ty, i-^y-r—Y-\-n-y°x2\fjv-^y^-ry^ i-^y-r—Y- 
l-^y^^-^y^y, l-TSy-f—Y-l-n-y^-ju-^yj-f-y, l-tfy-r— Y- 

l-sec-y^/u-^y^y, i-T^y-r—Y-i-^y^^-^-^y^-ry^ i-^y-r 
—Y-i-n-^y°^/v-^y^f-f'y > i-^-j-—Y-i-^y^^>^-^y^-ry, 
y-f-^-Y-l-n-^^y/v-frxy^-ry, l-^y-f'—Y-l-^v^y^u-^y^y 
, l-7$y-f-— Y-l-^ti^^y/u-^y^-j-y, l-tfyl — b-l-l-^^v-^n-^ 

[0024] -^{Z)X^^^it^m(D^Wmt^X-{imM(Dh(D\^ 1-t-^/V-^y 
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xs<lsl-XA'7<f}* > \-3L.=5- )V-~fc^7 aL/^\-^;V7 4Y , \-^yy°u\f;V-^y zc 

/*yi-*;v74Y* i-n-^zf^-;v-^y^/<^\-^;vy^Y, i--<y^\//v-^y 
i-n-^^y;v-^y^/<yi-^;vy4Y, l-v^a^^/v-jft 
^7x/nV1-^;V7^K> l-i/?u^3r\/;V--fo7sy^/<l/l-*;vys(y, 
?v^3t-i/;\s-sfrxy^/^i-x/i<ys(h\ \-T&^s<3->\>-i£7*y^'^\-7s)vy4y^ 
\-x--f s f-jv-^y^<\y\-ir^yY, l-^/u-^y ^sOi-tti/h\ l-AVf 
vt°/]s-frxy^s<>i-3-^yh\ l-n-yntVw^7^^^i-^-=3f-i/H\ l-^yy*^- 
/v-^y ^/<yi-s$r^sY\ i-n-y*^-jv-^y^.y^\-^r^Y\ \-^y^f^-;v- 
frxy^s^i-tti/V, i-n-^y 0 ^-/^-^y^<^i-^^-y\ i \ i-^y^ris/v- 
-fc^y ^/^l-ttZsY. \-n-^^y;V-^y =c^l-^r^yV\ \--y^xi^y^-jv 
-ir^y ' =c^y\-Jr$r*sY\ l-^n^^y;v-^y^iy\-^r^yY\ 
?ti^^y;V--fc^y^;<^'l--fr5ri/Y\ l-T^^^^V-^^y ^>l-^r^-^Y\ 1- 
tfy1~— b-l-t-y^sis--fc*y^y s 1 - 7 $^~-y- 1 -^, ] s-fr^ y ^ > ,^ 1 _ 3 j* 

y-t— b-l-'fyy'tt'/v-fcxy^y^, l-^y-— b-i-n-y°vt°/V'--fcxy^/<y, 1 
-y$y-t~b-l-Jyy*^/^-*xy^s<>. l-^y^T—b-l-n-y'^-^y^O', 
i-?$y-r*-b-i-sec-y*?-ji'-^y^s<y, i-^yy-—b-i-4y^y° s f-/^-^y^. 

✓*>\ l-^-j-^-b-l-n-^y°^-^-^y^y<ly, 1-tfyy-— h-Wy^vvv-tf; 

^/v-^y^y, l-TSyy-^Y-i-i/fv^^/v-^yaLS^, l-^y-f-—b-l 
-l-y-^-jVi/tv^^/v-^y^y, i-^yy-—h-l-T^^/^-^y^y<> 

[0025] <^ZI®> 

o 
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b&X%Z>MX&&V\,\ 
[0027] Kfcumte-50V:£IT, 0*b<tt-7O e CWT"^fe5o Sft/f/HJf-^VH- 

[0028] 3fcfc % »»Ufey^*j|^*^^jKl««|S*fc«WtSr % 

^A/(-)-^/l^>f>^Sft«Sa[JcJP*., -50 78<CT\ 3— 8B#KJSJS£*5o 

mx&tit£mz.Mm&tiT. &m&itn-u&±m&\sxm^zzb&T&zi>K & 

[0029] %:<D'& s frmm\z.mTZs^~T7k*M^XKfo*fe±iS**:, ^«®£#i£U tK® 

^mm^m^>v^y^v^^h^y^—^(Dmm<D^m^x^xmmu n 
[0030] -«^(4)^^$n«y>^**^*©-*froAfl:MfcL.-r«:, tt*ata* 
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(1R,1R',2R,2R , )-1, Y-i/-tevt-7^;\'-i2,2'Y\?TbX7=.#~;V U'-v^/K^K. 
(1R,1R',2R ( 2R')-1, \'-i?-^A^\2$y&fcX7x.9~A' 1,1*— ^JVl^K, 
(1R,1R*,2R,2R*)-I f l'-^-^y^ntVU-^^l-^^^-zV l,l'-^/V^K, 
(1R,1R',2R,2R')-1, l'-v ? -n-^ P ot p ;W-[2,2']-v ; 7l>^7ni^^/W l.l'-SJX/l^K, 
(1R,1R',2R,2R')-1, l , -v ? --fy^^/W[2,2']-v ? ^7ai^^/V l.l'-v^/l^fK, 
(1R,1R',2R,2R')-1, l'-^-n-^^lH2,2']-5?^73i^=i/l' l^'-v^/l^K, 
(1R,1R',2R,2R')-1, l , -i?-<y^^/W[2,2 , ]-S^^73i^=/V' l.l'-v^/K^K, 
(1R,1R',2R,2R')-1, l'-v ? -n-^y P ^/W-[2,2']-v J ^7^n^ l.l'-v^l/y^K, 
(1R,1R',2R,2R')-1, l'-> ? -^y^=af-v'/V-[2,2']-v : ^^7^^^/V l.l'-v^/V^K, 
(1R,1R',2R,2R')-1, l'-v ? -n-^v'/W[2,2']-v J ^7^^W U'-v^/l^R, 
(1R,1R',2R,2R')-1, l'-^P^^[2 l 2 , H^7i^/l' l,l'-S?;W7>fK 

(1R,1R',2R,2R')-1, l'-^-v'^P^=3rv'/V-[2,2']-v ? ^73i^=i/V l f l*-S?;W7>fK 
, (1R,1R*,2R,2R*)-1, l'-^-l-^;^n^^-[2,2']-^7x^-;V l.l'-v? 
JVl^-fH, (1R,1R',2R,2R*)-1, l'-ai^-yw^ fy^Olf^[2 l 2 , h^7x^-;l<' 
l.l'-v^yvy^K, (1R,1R',2R,2R')-1, l'-^/V-n-^nfcVW-[2,2>^*:7;n*= 
/V l.l'-^^^K, (1R,1R',2R,2R')-1, r-^^/V-^y^^/V-^^'l-v 5 ^^^^ 
=/V l.l'-S^W^K, (1R,1R',2R,2R')-1, l'-xf/Hi-^f/K2^]-i^7i? 
=7W l.l'-S^W^K, (1R,1R',2R,2R')-1, l'-^fVW-sec-^^/V-te^']-^;*:? 
i^^/V l.l'-v^/l^K, (1R,1R',2R,2R')-1, l'-^/Wert-:/^W-[2,2']-^ 

[0031] (1R,1R*,2R,2R*)-1, l'-v ? -tert-y ? ^-[2,2']-v f ^7 3 i^^W 

(1R,1R\2R,2R')-1, l'-^-xf;K2,2']-^7x^;V l.l'-v^^M^ 
(1R,1R*,2R,2R*)-1, l'-^-^y^afcVP-[2,2l-i^^y^~/^ l.l'-v^H^K, 
(1R,1R\2R,2R*)-1, l'-i?-n-Zfv¥s\'-[2,2']-i?*X73i?~/l> lX-itttfK 
(1R,1R\2R,2R')-1, l'-^^ry^/W[2,2 , ]-t?*^73i^=i/l' 
(1R, 1 R' ,2R,2R*)-1 , 1 '-&-~n-7'?JV-[2,2 , 'HZfcX7sL#=.Jl' 1 , 1 '-iht^fV* 
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(1R,1R',2R,2R')-1, l'-v/-'fy^f/W[2 1 2 , ]-^7i^^ l.l'-SWf-S/'K, 
(1R,1R',2R,2R')-1, l'-v^-n-^^^/W-K^'D-v^^^^^/W 1,1 -i^r^K, 
(1R,1R',2R,2R')-1, V-V'-s(V^ i y)V-\2,2'y*si$s^73L$—)V l.l'-v^^v-K, 
(1R,1R',2R,2R')-1, l'-v ? -n-^v'/W-[2,2 , ]-^^7^^/U' U'-v^dr^K, 
(1R,1R',2R,2R')-1, l'-^-^o^^/W[2,2']-v : 7^^^=^ l.l'-^^K, 
(1R,1R',2R,2R')-1, l'-^-^n^dr^/V-^^l-^^zii^^/^ 1,1'-^^H\ 
(1R,1R',2R,2R')-1, l'-^-l-^^/V^a^^^/V-^^^-^^oi^^/V l.l'-v 5 
*-3rv-K\ (lR.lR'^R^R')-!, Y-^/V-^yy°xi\i';V-\2,2'y^^y^^V 1,1'- 
SWr*>b\ (1R,1R',2R,2R')-1, l'-^^/W-n-^ntW-^^']-^*:^^^^— /V 
l.l'-v^^VK. (1R,1R',2R,2R')-1, l'-^/Wyy^/W2,2']-^*;^^~A' 
l.l'-S^rVK, (1R,1R',2R,2R')-1, l*-^/V-n-^/W[2,2']-^^73i^=. /V 
l.l'-^t^K, (1R,1R',2R,2R')-1, l'-^^/V-sec-T'^-^^'l-^^^^^^V 
1 , 1 ' - v^^r v-K N (1R,1R',2R,2R') _ 1, 1 '-^/V-tert-y^vV-te, 2']-> ? **:7^~ 
1,1 '-itttisVs 

[0032] (1S,1'S,2R,2'R) -1, l'-v?-tert-^/M2,2l-^;^^~/V 1,1-^9^— k 
(1S,1'S,2R,2'R)-1, l'-i?-^/W[2,2']-i^X73;^/V' 1,1-^7^— K 
(1S,1'S,2R,2'R) -1, \'-\?-4V7tt>V-\22Yi?ib*-7*.Z~>\' l,l'-v^^-— k 
(1S,1'S,2R,2'R) -1, V-i?-Ti-'7x2\fA^[2,2'}-&fcX7=.jr^A' l.l'-v^^—k 
(1S,1'S,2R,2'R) -1, lWy^M^W^s^A' U'-v^J^ — k 
(1S,1'S,2R,2'R) -1, l'-^-n-^/W-[2,2 , ]-^**:7^-A' l.l'-v 5 ^^— k 
(1S,1'S,2R,2'R) -1, l'-^->ry^^/W[2,2*]-i^iC^73i^/V 1,1-v^^ — k 
(1S,1'S,2R,2*R) -1, l'-v ! -n-^y^/W[2,2 , ]-v ? ^^ J i^^/V — k 

(1S,1'S,2R,2'R) -1, l'-v ? -'Ty^= a rv'/V-[2,2 , ]-v ; /}>^7ai^=/U 1,1-^9^ — k 
(lS.l'S^R^'R) -1, l'-i?-n-^iS/V-l2,2']-i?*X-7^?~/l> l.l'-v^^f — k 
(1S,1'S,2R,2'R) -1, l'-i?-ls?u^Z/^JV-\2,2'yittX7^#~;V l.l*-^^— h 
, (1S,1'S,2R,2'R) -1, \'-V-*S?v^*SJV-{2#yV-fc*'7zjL9~;\< l.l'-ifcJW" 
— k (1S,1'S,2R,2*R) -1, V-V'-\-^)VUtv^y>V-\_2,2 , Y*Jib^7^~;V 
l,l'-^7i— k (1S,1'S,2R,2'R) -1, l'-^/W-ry^i3t:VW[2,2*]-^^73i^ 
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U'-S^dW—K (1S,1*S,2R,2*R) -1, l'-xf-;Wn-^nt°;W[2,2']-v?*^7 
l.l'-S^K^"*-— k (1S,1'S,2R,2'R) -1, l'-x^Wy^f-zl^^^^ 
7i^-/> 1,1-S^JW—k (1S,1'S,2R,2'R) -1, l'-^^/W-n-^^/^-[2,2 , ]-v ? * 
^a^/V U'-S^IW-— k (1S,1'S,2R,2'R) -1, l'-^^/Wsec-^^/U-[2,2']- 
*SfcX7x.9~A' l.l'-S^JW-— k (1S,1'S,2R,2'R) -1, l'-^/Wtert-^/W 
-[2,2']-^^^^ U'-^/J^---k ^£W6^^"T?t5 0 

[0033] — j»^(4)^^$tL5y^«*3i^^©— *^©a^m^ut«, «3§ata* 

(1R,1R',2R,2R')-1, r-v ? -tert-^^-/V'-[2,2']-v J ^^7— /V U'-v^/Vy^K, 
(1R,1R',2R,2R')-1, l'-i?-=c?-jV-[2,2'~\-i?fcX7fr7^/V U'-v^/l^fK. 
(1R,1R',2R,2R')-1, l'-^-> ry^ , otr/V-C2,2 , ]-i^J^*9^/V l.l'-v^/l^K. 
(1R,1R*,2R,2R')-1, l'-^-n-^ P t3fc°/V-[2,2']-v ? ^^7— l.l'-v^A^k 
(1R, 1R',2R,2R')-1 , 1 *-i?--f y^f/V-[2,2']-^7lN7- 1 , l'-v^/W^K. 
(1R,1R\2R,2R')-1, l'-v ? -n-^'^W-[2,2']-v J ^7jN7^/V l.l'-v^/l^K, 
(1R,1R',2R,2R')-1, l'-^y^/V-[2,2']-^7*7^V l.l'-^JW^F, 
(1R, 1 R',2R,2R*)- 1 , 1 '- '^n^^f/we, 2 'l-v^tf^-zV 1 , 1 '-v?;W7-r K ^ 
(1R,1R',2R,2R')-1, l'-v 5 -^y^^/V-[2,2']-v : ^^^iyW U'-v^/l^K, 
(1R,1R',2R,2R')-1, l-^-n-^^V/W-[2,2>S^}C*.tfC7— /l" 1,1-^/W^K, 
(1R,1R',2R,2R')-1, l'-v ? -^n^^/V-[2,2']-^ ! ^^7^/V U-S^VK^fK, 
(1R,1R',2R,2R')-1, l'-^-^a^v'/W[2 J 2 , ]-v ? *:^^7— l.l'-v^l^K, 
(1R,1R',2R,2R')-1, l , -^-l-^/W^n^^v-/W[2 > 2']-v ? ^^7-/^ l,l'-v^ 
/K7^fK> (1R,1R',2R,2R')-1, l'-xf/^y^ntVl^-K^']-^^*^^^ l.l'-v 5 
X/V7-fK, (1R,1R',2R,2R')-1, l'-xf^-n-^Dt>-[2 > 2']-^*^*7^ l.l'-v* 

(1R,1R',2R,2R')-1, l'-xf^>fy^f;H^,2'H?*7*9^ 1,1-v 5 
*/K7^K> (1R,1R',2R,2R')-1, l'-^^-n-^/^-[2,2']-^^9=-^ l.l'-v^ 
(1R,1R',2R,2R')-1, l'-^^U-sec-^^-[2,2']-v > ^^-/ix l,l'-v? 

(1R,1R',2R,2R')-1, l'-^^/W-tert-^^/W[2,2 , ]-^^^7=/V 1,1'- 
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[0034] (1R,1R',2R,2R')-1, l'-v ? -tert-^>'W-[2,2 , ]-^^7^V l.l'-JWh/'K, 
(1R,1R',2R,2R')-1, l'-v ? -^/U-[2,2 , ]-> ? ^^7— /V l.l'-^^K, 
(1R,1R',2R,2R')-1, l'-^yrn^-E^']-^^^ U'-v^^v-K, 
(1R,1R\2R,2R')-1, l'-v ? -n-7 B at p /W-[2,2 , ]-v ? ^^7^/V U'-i^K, 
(1R,1R',2R,2R')-1, l'-v 5 — ryy^/V-[2,2']-^^7=/W l.l'-i^VK, 
(1R,1R',2R,2R')-1, l'-^-n-^^/P-K^I-^^^^/W U'-v^VK, 
(1R, 1 R',2R,2R')-1 , 1 '-^-^y^Zf^-^Xh^^y^ 1 , 1 '-i?**cish\ 
(1R,1R',2R,2R')-1, \'-^-n-^Zf^;V-l2#Y\?*Xfr=7~J\< l,l'-^^>h\ 
(1R, 1 R',2R,2R') - 1 , l'-J-^y ^ ^^-[2,2']- ^^y=-;V 1 , 1 '-i^f-v'K, 
(1R,1R',2R,2R')-1, l'-^-n-^^/W-K^']-^^^^-^ U'-v^rv'K, 
(1R,1R',2R,2R')-1, l'-v ? -^n^>'^-/k-[2,2']-v ? ^^7-/> l.l'-v^^v'K. 
(1R,1R',2R,2R')-1, l'-^-^n^drv'/W[2,2']-v 5 ^^7-/V U'-^h^K, 
(1R,1R',2R,2R')-1, l'-^-l-y^/^^n^^v^/W[2,2']-^^^^V l.l'-v^ 
=*Vh\ (1R,1R',2R,2R')-1, l'-xf/WyyntVW-^^']-^^*^^^ l.l'-v?^ 
*cisY\ (1R,1R',2R,2R')-1, l*-^/V-n-7 p ntr/k-[2,2*]-'^*^*9— /V 1,1*-$?* 
(1R,1R',2R,2R')-1, l'-if/Myyf;H2,2']-^*7^/V 1,1'-$?* 
3r$/h\ (1R,1R\2R,2R')-1, l'-^/Wi-^/W[2,2*]-S^fW3it^=iyV 1,1'-$?*=*- 
Vh\ (1R,1R',2R,2R')-1, l'-^/Wsec-^/l-[2,2']-^^^^^ 1,1'-$?*^ 
M»*, (1R,1R',2R,2R')-1, l'-^^/Wert-^^-^^']-^^^/!^ 1,1'-$?*=*- 

[0035] (1S,1'S,2R,2'R) -1, 1 , -^-tert-^/W[2,2']-i^^*9^l' l.l'-^^—K 
(1S ( 1'S,2R,2'R) -1, l'-i^x^[2,2'h^W=yl' 1,1'-$^^— h ( 
1S,1'S,2R,2'R) -1, l'-v ? -fy7 0 ntVw[2 ) 2']-> J ^*7-^ l.l'-votf^— K 
(lS.l'S^R^'R) -1, l'-^-n-yntV^^']-^*^-^ U'-v^-}— K 
(1S,1'S,2R,2'R)-1, l'-V-jyzf^JV-l2#Yi?-fott : 7~;l< l,l'-$^^—K 
(1S,1'S,2R,2*R) -1, l'-v?-n-^f/W[2,2'hy^^7^ l.l-S^K^-J— k 
(1S,1'S,2R,2'R) -1, 1'-$?— ry^^-[2,2']-^^^=:/V l.l'-^K^"? — K 
(1S,1'S,2R,2*R) -1, l'-^-n-^ ^/W[2,2']-^^*7-^ l.l'-v'tf^-k 



WO 2005/010014 



16 



PCT/JP2004/010671 



(is.i's^r^'r) -l, i'-^-^y^d f -v'^-[2,2 , ]-v f ^^=;v u'-v^t-— h 

(lS,rs,2R,2'R) -1, l'-v ? -n-^^v'/>-[2,2']-v ; ^7^7— Ll'-v^^T"— k 
(lS,rs,2R,2'R) -1, l'-v J -v'^n^<^7W[2 I 2 , ]-v ? 7fc^7=/> l,l'-5^77-*-k 
(1S,1'S,2R,2'R) -1, l'-^-^n^v'/V-[2,2 , ]-v?^*7^/V l,l'-v^77— k 
(lS,rs,2R,2'R) -1, l'^l-^f^n^A^[2 1 2 , }-5^W=^ l.l'-v^ 
77— k (1S,1'S,2R,2'R) -1, l , -^^/W-^y^ p nb:VW[2,2 , ]-> ? ^^— /^ 1,1-v 5 
#77— k (1S,1'S,2R,2'R) -1, l'-xf;Wn-yutVV-[2,2']-^*^*7^ 1,1- 

— k (1S,1'S,2R,2'R) -1, l'-xf/My^f/V-C^']-^*^ 
l.l'-v^^T— k (1S,1'S,2R,2*R) -1, l'-if;l/-n-^f/V-[2,2']-^*7^ 
l,l'-5?#77— K (1S,1'S,2R,2'R) -1, l'-^7Wsec-^/W[2,2*]-S^K^3*s9=. 
/V 1,1-5^77— k (1S,1'S,2R,2'R) -1, l'-^^/Wtert-^/W-^^l-v 5 ^^ 
~/v l,l'-5^77— k 4fifSr*tf*iWST?#So 

[0036] — «^(4)^fe$n5y>lK*si<b^*©ri*f*:©^^i:urr4, mMm* 

(1R,1R',2R,2R')-1, l'-5^-tert-7*77W2,2l-5^;*7^7-~/l' l,l'-5?;*/W7^h\ 
(1R,1R\2R,2R')-1, l'-^-if;h[2,2']-^7^f^ 1,1 '-^/l^K, 
(1R,1R',2R,2R')-1, l'-^-^y^ntVU-^^']-^^^^-^^ l,l'-v7vW7^k 
(1R,1R',2R,2R')-1, l'-v ; -n-7 0 otVl'-[2 ) 2']-^^7^t=-;l' l,l'-5?7vK7-fF\ 
(1R,1R',2R,2R')-1, l'-5Wy7^/V-[2,2']-5^*7^7-— /^ U'-v^/l^k 
(1R,1R',2R,2R')-1, l'-:/-n-7'f/W[2 1 2']-^*^7^tx;V 1,1'-5^7n/U7^K % 
(1R,1R',2R,2R')-1, l'-5^y^7 P 7VW-[2,2']-5^;*7^7-~/I' U'-Z^/K?^ h\ 
(1R,1R',2R,2R')-1, \'-^-n-^y°^;V-[2,2'~\-^^y^-r=-/V l,l'->>7>/K7^k 
(1R,1R',2R,2R')-1, l'-^y^^-[2,2']-v 5 *X7^t-;U 1,1 '-v^/I^^K, 
(1R,1R',2R,2R')-1, l'-v^-n-— ^^^-[2,2*]-^*:^^^^/^ l.l'-v^/l^K, 
(1R,1R',2R,2R')-1, l'-^n^f/WK^']-^^^ l.l'-v^/l^K 
, (1R,1R',2R,2R')-1, l , -^-^n^^--y/^-[2 ) 2']--^*:^y-<-7-— /> l.l'-v^/l^^ 
K, (1R,1R',2R,2R')-1, l'-5^-l-^^/^^O^v'/W-[2,2']-> ? ^7-('T-— /V 1,1- 
i?X/V7^h\ (1R,1R',2R,2R')-1, l'-^/Wy7W/W-[2,2l-5^7>7^7-~/l' 
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la'-v^A-^K (1R,1R',2R,2R')-1, V-x. l 7'/l^nr7v}*A~[2,2 r \-iZfcX7>Cf'~ 
;V l.V-^X^yjV, (1R,1R',2R,2R')-1, l'-^/W- ry^/W[2,2']-^^^-7- 
=-;V l.l'-S^W^K, (1R,1R',2R,2R')-1, l'-xf ;W n -7'f/W[2,2']-^77^ 
-r~/V l.l'-v^/l^K, (1R,1R',2R,2R')-1, l'-^.^-sec-^^-[2,2']-> ? ^ 
:7^-A- l,l'-^/V7^K, (lR.lR'^R^R')-!, l'-^/W-tert-^/W^^']-^ 
7^:7^-7- =/P l.l'-v^/KTVK, 
[0037] (lR.lR'^R^R')-!, l'-^-tert-^^/W^^']-^^^^^-— /l^ 

(1R,1R',2R,2R')-1, Y-y-^7V-\2,2"\-Jr^^y^=-JV U'-v^^K. 
(1R,1R',2R,2R')-1, l'-v?— ry^ntVW-^^l-^^^^n/W U'-v^^rVK, 
(1R,1R',2R,2R')-1, l'-^-n-/Pt 0 /W[2,2']-^^7^t=;V 1,1 
(1R,1R',2R,2R')-1, l'-^y^f^-K^'l-^^y^t-^ Ll'-^^rv-K, 
(1R,1R',2R,2R')-1, l'-v^-n-^^V-K^']-^^^^-/^ l.l'-^^K, 
(1R,1R',2R,2R')-1, l'-v'-^y— ^^-[2,2'3-^^^-t-^^ U'-iWfVK, 
(1R,1R',2R,2R')-1, V-S-n-^7°^)V-\2,2'Y*/-fo7S74lr=->V l.l'-v^^K, 
(1R,1R',2R,2R')-1, l'-v ? -^y^=¥v'/V-[2,2 , ]-v ? ^7>('^/V l.l'-SWf-VK, 
(1R,1R\2R,2R')-1, l'-v ? -n-^=¥v'/W-[2,2']-v ? 7f:^y^^^/l' M'-v^f-v^F, 
(1R,1R',2R,2R')-1, l'-^-^n^yf;W[2,2']-^*^7^t^ U'-v^^K, 
(1R,1R',2R,2R')-1, l'-^-^D^drv'/V-[2 ) 2 , ]-^7^t^ l.l'-iWfVK, 
(1R,1R',2R,2R')-1, r^-l-^^o^W^W^tsA' l.l'-v? 
^v'K, (1R,1R',2R,2R')-1, l'-^/l---ry^ntVw[2,2 , ]-v ; *:^y^^/^ 1,1'- 
v^drVK, (1R,1R',2R,2R')-1, l'-^^/Wn-y p atVl'-[2,2 , ]-> ? ^y^^^W 
l.l'-i^h^yR, (1R,1R',2R,2R')-1, l'-xf ;l/-^y7f ;l/-[2,2']-i?^7^t^ 
l.l'-^^K, (1R,1R',2R,2R')-1, l'-^^-n-y^W-[2,2']-v?^y^^xiyP 
U'-i^K, (1R,1R',2R,2R')-1, l'-^^/Wsec-y'^-^^'l-v 5 ^^^-— /V 
1 , 1 '-v^^K, (1R, 1R' ,2R,2R')-1 , 1 '-^^/l-tert-y^/W-[2,2']-^7}K^y 
/l' 1,1 -S^^>K, 

[0038] (1S,1'S,2R,2'R) -1, l'-v 5 -tert-y^-[2,2']-v ; ^y^i-^U l,l'-^7^—b> 
(1S,1'S,2R,2'R)-1, l'-^-^/V-^^l-^^y^^/V l.r-saaw — K 
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(1S,1'S,2R,2'R) -1, l , -i?-4VZfn\i°>V-l2,2'y*?-foX7>(-)-==-jV 1,1-^7^— 
(lS.l'S^R^'R) -1, l'-^-n-^ntVk-[2,2']-^77^t-^ I.I'-xtJ^T-— k 
(lS.l'S^R^'R) -l, l'-^-^y^;w-[2,2 , ]-^7^t-^ lX-ififi?-) — K 
(lS.l'S^R^'R) -1, l'-v ? -n-^^-[2,2']-v ? ^^^-^U ij'-s^-j-*-^ 
(1S,1'S,2R,2'R) -1, l'-^y^/f/w^^l-^^y^t^/v U'-v^T— k 
(1S,1'S,2R,2'R) -1, l'-^-n-^^/W-^^l-^X^T-^/W U'-v^T*— k 
(lS.l'S^R^'R) -1, l'-^-^y^V/W^^I-^^^T-^/V — k 

(1S,1'S,2R,2'R) -1, l'-^-n-^=¥v'/V-[2,2 , ]-v ; ^7>r^-/^ l,l'-^7t- k 
(1S,1'S,2R,2'R) -1, l'-^-^n^^^-[2,2']-v ? ^7^T-^/V' l.l'-v^T^ — 
k (lS.l'S^R^'R) -1, \'-i/-^?xi^^/V-\2,2'Y\/^7^1-^ ;V l.l'-v^T" 
— k (1S,1'S,2R,2'R) -l, l , -v ; -l-^/V^o^v'/V-[2,2']-v ? ^-7^^--y^ 
l.l'-^^T— K (1S,1'S,2R,2'R) -1, l'-if;Wy7nt>-[2,2']-^7>ft 
=VV l.l'-v^^J—k (1S,1'S,2R,2'R) -1, l'-^y^-n-7°ntVV-[2,2 , ]-> ? *^ 
^—A- l.l'-SfcJ?^— k (lS.l'S^R^'R) -1, l'-3i^U-^y^^/W-[2,2 , ]-i^* 
^^-A l.l'-v^T—- k (1S,1'S,2R,2'R) -1, l'-oc^-n-7'^/k-[2 > 2']-> ? 
^■TyT^/V l.l'-SW^*?— k (1S,1'S,2R,2'R) -1, r-^^/W-sec-^^/W-K^'] 
-v?^7^7-— /V 1,1'-&$91—K (1S,1'S,2R,2'R) -1, l'-^/W-tert-T^W 
-[2,2'j-^^^T-^/V U'-S^JW— k ^f^tf Sw^dSt?#5 0 
[0039] -^(4)T^^$^y>-mm^b^tO-*#:<Z)*W!j^bT«,1S^m^ 

(1R,1R',2R,2R')-1, l'-v ? -tert-7 > ^/l'-[2,2']-^^7rii/^^/V l,l'-^/W7^K, 
(1R,1R',2R,2R')-1, l'-^-3i^V-[2,2']-^^7^> 0 =/U U'-v^/l^fK, 
(1R,1R',2R,2R')-1, l , -^-^y7°cifcVW[2,2 , ]-^^7ai^N 0 =^ l.l'-i^VK^K, 
(1R,1R',2R,2R')-1, l'-v ? -n-7 P ntVV-[2,2']-v ? ^7ai/-?^/l' l,l'-^/K7^K, 
(1R,1R',2R,2R')-1, 1'--^— <yy^;V-{2,2'yiy^-7^<=.;v U'-v^ATVk 
(1R, 1 R',2R,2R')- 1 , 1 '-i?-n-y^/U-l2,2'1- ^7x/^;i/ 1 , 1 '-^JW^fK, 
(1R,1R',2R,2R , )-1, l'-v>— ry^^-te^'hv^T^^U- l.l'-v^/WT^K 
(1R,1R',2R,2R')-1, l'-v^-n— y , ^-[2,2']-v J ^7^^^/k l,l*-v^VW7^h\ 



WO 2005/010014 



PCT/JP2004/010671 



19 

(1R,1R',2R,2R*)-1, l'-^-4y^^y/^-[2,2']-^^y^<=-^ l.l'-v^/KTVK, 
(1R,1R',2R,2R')-1, l'-v > -n-^v'7W-[2 > 2']-v ? 7iN^7aix-?^:/U l.l'-^X/l^K, 
(1R,1R',2R,2R')-1, l'-^n^yf/WK^']-^?!/^/!/ U'-^XA^K 
, (1R,1R',2R,2R')-1, l'-^-^^n^df-^W-^^']-^^^-?^^ 
K> (1R,1R',2R,2R')-1, l'-^-l-^/l-^n^v'/W[2,2']-v ? ^^^^=/l' 1,1'- 

(1R,1R',2R,2R')-1, l'-^^/P— {y7tt;V-\2,2'YVi£*'7*'<==-J'V 
U'-v^Vl^fK. (1R,1R',2R,2R')-1, l'-^/l/-n-^v\l°SU-i2,2l-i^X7^s<=- 
/V (1R,1R\2R,2R')-1, l'-ifM^f/K2,2T-'^IW7^< 

U'-v^/l^fK, (1R,1R',2R,2R')-1, l'-xf;Wn-yf/l/-[2,2']-^^7x 
1,1 '-S*;W7-rb\ (1R,1R*,2R,2R*)-1, l'-^^/U-sec-^^-[2,2']-^^. 
7=./<~/U l,l'-i?*/V7jY\ (1R,1R*,2R,2R')-1, l'-^/U-tert-T^/V-te^']-^ 
^y^=-;V l,l*-S?;W7>rh\ 
[0040] (1R,1R*,2R,2R')-1, l 1 -i?-T^-7^n^\2Xy*M&7as*~A' l.l'-^^K, 
(1R,1R',2R,2R')-1, l'-^-^^WK^'l-^^T'^/N'n/^ l.l'-^^v-Kx 
(1R,1R',2R,2R')-1, l'-^-^y^nlf/W^^I-^^^^/^n/V 
(1R,1R',2R,2R')-1, l'-^-n-7°ntVW[2,2']-^*X7x/^;V l,l'-^^rv'K> 
(1R,1R',2R,2R')-1, l'-*J-4V7^JV-[2,2'Y*?-fc*-7^<~jV l,l'-^**">h\ 
(1R,1R\2R,2R')-1, l'-i?^-77A^,2'h&teX7*s*—A' l.l'-^^VK, 
(1R,1R\2R,2R*)-1, l'-i^— <V^7 s f->\'-\_2,2'YV'fo?V*s<~)V l.l'-^^VK, 
(1R,1R\2R,2R')-1, l'-Z?-n-^^/U-l2,2'yi?*X7^~/l> 1,1-^^K, 
(1R,1R',2R,2R')-1, l'-it-^y^ls/ls-teXhiZfrX?^^ l.l'-v^drM^ 
(1R,1R\2R,2R*)-1, \'-^-n-^\y;V-\_2,2'yi^^7^=.jV l.l'-^tf-dp-VK, 
(1R,1R',2R,2R')-1, V-V-^v^^)\<-{2#Yi?ib^^s<~>V l,l'-i?tt^h\ 
(1R,1R',2R,2R')-1, l'-^-^u^iy/U-[2,2']-^^y^<=-/U 
(1R,1R',2R,2R')-1, 1 , -^-1-^;^da^^[2 i 2 , ]-^7x/^;1' 1,1'-^ 
^v-K, (1R,1R',2R,2R')-1, l'-xf/Ky^P^^^'l-^yi/^/W 1,1'- 
io*-^>K> (1R,1R',2R,2R')-1, l'-^;\s-n-zfv\?7V-l2,2'y*J-fc*~7^'<~}V 

(1R,1R',2R,2R')-1, 1 '-^;V-s(yzf^jV-l2,2'Yi?-fo*7^~;V 
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U'-vo^v-K, (1R,1R\2R,2R')-1, V-^/^-n-Zf ^-^-12,2^-^7^7^=. >\< 
U'-vbh^k (1R,1R',2R,2R')-1, l'-^^/V-sec-y^W^^']-^^^/-?— 
;V l.l'-v^^k (1R,1R',2R,2R')-1, V-^/l'-tert-Zf^S\'-l2,2'y>rfo7>7^s< 
=;V i,i'-i?t*i/K, 

[0041] (1S,1'S,2R,2'R) -1, l'-^-tert-^^/W^^']-^^^^^^/^ 1,1-votf^— k 
(lS.l'S^R^'R) -1, l'-v^-^^/W^^'l-i/^^zii/^^/V 1,1'-vt}^ — K 
(lS.l'S^R^'R) -1, l'-V-y(yzfn\f;V-\2#y*J-foK7^/<=.;V l,V-i?tf?-}~— k 
(lS.l'S^R^'R) -1, l'-^-n-7'ntVH2 I 2']-^7x/^^ 1,1*-$?3(IW— K 
(1S,1'S,2R,2'R) -1, l'-^-4yy^^-l2,2']-^^y^<=.jV 1,1 '-5^9*^— K 
(1S,1'S,2R,2'R) -1, l , -^-n-7f;W[2,2']-^7 3 :/^;l/ l.l'-v^^— k 
(lS.l'S^R^'R) -1, l'-^--fy^7 P f;W[2,2']-^*^7x/^;l' l.l'-v^^ — h 
, (lS.l'S^R^'R) -1, l'-i?-n-^Zf^;V-\2,2'Y*?-fo77^/<=.;V l.l'-v^^J— b 
% (1S,1'S,2R,2'R) -1, \'-Z/-s(y^\/JV-[2,2'~\-J-fc7S7^;<=.sV 1,1-v^^— h 
„ (1S,1'S,2R,2'R) -1, l'-i?-n-^is;V-{2,2'Yi?-fo7<7zc./<=.;V l.l'-v^^— h 
, (1S,1'S,2R,2'R) -1, l'-^-^n^V^/W[2,2']-^^7^/^^/V l.l'-v 5 ^^ 
— k (1S,1'S,2R,2'R) -1, l'-v^-^a^^/V-K^']-^^^^^^ l.l'-v^ 
k (1S,1'S,2R,2'R) -1, l'-^-l-^;Uv'^n^v';V-[2 ) 2']-v ? ^7i/^/l' 

l.l'-v^^ k (1S,1'S,2R,2'R) -1, l'-xf;W^y7utVW[2,2']-^*^7x/^ 

=;V Ll'-iZtf^r—K (1S,1'S,2R,2'R) -1, \'-^;V-n-zfv\?)V-{2$YVi&7,~7 
l.l'-v^^J — k (1S,1'S,2R,2'R) -1, l'-if;Ky/f;W[2,2']-^ 

7~7^<= ;V l,l'-v7^^ k (1S,1'S,2R,2'R) -1, \'-^;V-n-y^jV-[2,2'y^ 

^7i/n^ l,l'-S^lW"*-k (1S,1'S,2R,2'R) -1, l'-^/V- S ec-^^/l^-[2,2'] 
-&fcX7aL/*~A' l.l'-^y-T—h, (1S,1'S,2R,2'R) -1, l'-^/Wtert-^/l^ 

-[2,2']-v^:7^~/P lX-iXtfJ-i—K %r*mfz>^tfr-?%z>o 

[0042] <l£Xg> 
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^mm^xmm-r^mm^m^^^x, Rjt^mn5o—8ox:xhv, m-^v<m 
o-7o°c-cfc5 0 Kfomm&5o°cmmxhzkRifcmmm<, scczmx-ztyt 

[0043] *mmK&^x®mmmmtfe, -m^(4)<Dfc&W(ov^m*<D#&ftm^tt 
^^vx^^mmm^^-r^mm^m^mu Mtxir^x^ mytRfct 
L-xnmcmm^ti-r . -^mcm\^ti^mjvRmx^ti^<, «x.n, hvw 

tit. ^mm^^^xfsimm^mt^ -m^^fD^m^T^w^^^m 
m^MKm^x^^mmm^m^-r^mm^m^mu Mtl^x^ 0 m?t 
RmtLxnmcmtRtsfri-r , -j®mzm^tiz>W7t%.fox&titZ£<, mz.t£. 

[0044] _biH(Dj;5^> —H9&:{4) <Dv^mmm4k&vo<Dr.mm-z, umm, ttc 
iMmmmm^x <d > v >m*±<D&fc&i%wvtciki£x-m : & ( 5) <D%^m > 
mmm-Ammbtiz>&x\ -^(5)(D^m<Dmmm\^±^mx^ 0 

[0045] ^^(Di^jfefao-ci^tvs^^w^ii-ifrtt, TfB-&^ 

(5) 
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[0046] MblO] 

(5) 

p *l 

/ \ 

R R 

[0047] x~m£tiz&m£&&mttyt^mwj:vi'mmmr-mmk&®x°foz> 0 





tt 




(1S,1S',2R,2R')- 1, 


1* 


-^-t-^/W2,2']-^*^^> s 


(1S,1S',2R,2R')- 1, 


1* 




(1S,1S',2R,2R')- 1, 


1' 




(1S,1S',2R,2R')- 1, 


1' 




(1S,1S',2R,2R')- 1, 


1' 




dS,lS',2R,2R')- 1, 


1' 




dS,lS',2R,2R')- 1, 


1' 




dS,lS\2R,2R')- 1, 


1' 


-^-n^f;V-[2,2']-^7i^y 4 


(1S,1S',2R,2R')- 1, 


1' 




dS,lS',2R,2R')- 1, 


1' 


-^-n-^^^-[2,2']-^7i^y, 


(1S,1S',2R,2R')- 1 


1' 


-^->^U^^/]y-l2,2'y^^^^. 


(1S,1S',2R,2R')- 1 


, 1' 




dS,lS',2R,2R')- 1 


, 1 


-^-\-^;v-y^^i/,v-i2XY^^y^-y, 


dS,lS',2R,2R*)- 1 


, 1 


-^/u-sfy-7u\?/i'-[2,2']-i??frx7zi<$'^ s 


dS,lS',2R,2R')- 1 


, 1 


-^^^- n -yntVW[2 > 2 , ]-^^7ai^^ > 



WO 2005/010014 



23 



PCT/JP2004/010671 



(1S,1S',2R,2R')- 1, l'-if/K^M^-^i^ 

(is,is',2R,2R')- i, v-^^-n-y^jv-^^'yiy^y^^, 

(1S,1S\2R,2R*)- 1, l'-^^-sec-y^-^^']-^^^^ 
(1S,1S\2R,2R')- 1, l'-^^-tert-y^-sU-teXh^*?^^. 

[0049] -^(5)x^m^ti^^m^v^mmm=.mw<DM^mt^xn, v^mm 

(1S,1S',2R,2R')- 1, l'-*S-t-7^/\'-l2,2'Y\?-fctt 1 7l'^ 



(1S,1S',2R,2R')- 1 
(1S,1S\2R,2R')- 1 
(1S,1S',2R,2R')- 1 
QS,1S\2R,2R')- 1 
(1S,1S\2R,2R')- 1 
(1S,1S , ,2R,2R*)- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S' ( 2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R*)- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R*)- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R*)- 1 
(1S,1S',2R,2R'>- 1 



l'-^-xf/W[2,2']-^*7y, 
1 '-v^-^y Zfn M';V-\2 , 2 ']-v?/i>;**7>\ 
l'-^-n-^ B nfc°/V-[2,2']-v J ^^^ > 
l'-^-^y^^-/V-[2,2']-v^^7V N 

l'-^y^/U-[2,2'H?*7*9^ 
l'-> ? -^y^v'/W-[2,2 , ]-v ; ^*7^, 

l , -v?-^n^v-/W-[2,2']-v ? ^^7> / , 

l'-^^U-n-y p nb:Vl'-[2,2 , ]-v ? ^7^7^, 

l'-3i^/V'-tert-^/V-[2,2']-v > ; 
[0050] -«5£(5) T^fe^nSJt^Hftjfcy^ji^at-ifro^flcMirb-Ctt, i»hhk 
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(1S,1S',2R,2R')- 1, l'-^-t-y^[2,2']-^ 
(1S,1S',2R,2R*)- 1 
(lS.lS'^R^R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S*,2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S\2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 
(1S,1S',2R,2R')- 1 





l'-^-n-^a^V-[2,2']-^7>fty, 
i ' -t?->ry 7 ft W[2 , 2']- v>/t 
l'-^-n-^A--[2,2']-^; 

i'-y>— ry^^-[2,2']-^^^^-^, 
i'-v ? -^ry^v'/v-[2,2']-v ? ^7^^>', 

l'-v?-n-^v'H2 1 2']-^77>fty, 
l'-> ? -^n^drv'/W-[2,2']-v ? ^7w'^^, 
l'-^^-^y^°ntVv-[2,2']-^^^^-^ 

i'-s^WM l 2'H?*; 

l'-cc^-/Wn-^/W-[2,2']-^; 
l'-^^^-sec-y^/W[2,2']->>/ 

[0051] -^S(5)tii5$^)feWi!)yiii2ifls©i^j^utt, y>H3f 

(1S,1S\2R,2R')- 1, l , -S?-t-^7l'-[2,2 , ]-S. 
(1S,1S',2R,2R')- 1, l*-J?-^/W[2,2'H 
(1S,1S',2R,2R')- 1, l'-v^-^y^atVV-^^']-^^^^/-?^, 
(lS,lS',2R f 2R*)- 1, l'-v ? -n-7 P ntVW[2,2']-v ? ^7rc/-?^ > 
(1S,1S',2R,2R')- 1, l*-^-^y^/W[2,2']-^ 
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(1S,1S\2R,2R')- 1, l'-^-n-y^/W[2,2']-^; 
(1S,1S',2R,2R')- 1, l'-^-^y^^/l^-^^']-^; 
(1S,1S',2R,2R*)- 1, l'-^-n-^^/V-^^']-^; 
(1S,1S',2R,2R*)- 1, l'-^-fy^^W^^'H 
(1S,1S',2R,2R')- 1, l'-v ? -n-^v'/W-[2,2 , ]-v ? /i>^7^/'?>, 
(1S,1S',2R,2R')- 1, l'-^-v-^n^^/P-^^']-^^^^^, 
(1S,1S',2R,2R*)- 1, r-v'-^^n^v-^-K^'l-i^^y^^-?^, 
(1S,1S',2R,2R')- 1, l'^l-^/WB^/^[2,2'H^; 
(1S,1S',2R,2R')- 1, l'-x^-^y^nkW-E^']-^^!/^, (1S,1S\2R,2R')- 

(1S,1S',2R,2R')- 1, l , -xf^-/f//f/W[2,2'H^W73^y, 
(1S,1S',2R,2R')- 1, l , -^/U-n-^/W2,2']-^^73i/'«>', 
QS,1S',2R,2R')- 1, l , -^^yV- S ec-^/W-[2,2']-v ? *:^yai/^^, 
(1S,1S',2R,2R')- 1, l'-^^-tert-y^-^^'J-^^y^/^, 

[0052] -^(5) ©^^sttJtey^** -mm*. -jk^(6) 

[M(A)p(B)q]n (6) 
[0053] "C^*P$ttSS^JR^ff*:^OSJf&^«J:t), — ^(5)(D>fb^^ga^^bT^-r 

W:n$*>is /^v?^, £7tte4B-Cfc<5o 

[0054] -^(6) *K Af±S»»I^JR«#:©SBffi^*>oT, —IBE&iSXDfc&mk 



WO 2005/010014 



PCT/JP2004/010671 



26 

mm^&zvt&^m^h'o, ^^mm^. m.mm*. fkmm*. a 

[0055] —^(6) *K p^O— 2<Dfiifc£^U q«0-2C0«m^b, p+q^l W_h£^L 
miO^-fbi-So p=l*^i*2<D#-^, ^Rk£Rh[(cod)Cl] T*&*U3, — 

2 

2 

[0056] ^LT, (6) <D51^m^#^#£-f-3SJS^ 4> Hi, (5) <^bi^3 
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tut* Rj&K&m-rz>mmtL>xn, mzmmzti-r. ^^m^m^m^m 

[0058] CffSi^Ai^tl, (5) O-fb^*^-^ (6) <£>g#&«#i 

#£KJ&U TIE-^(7) 

[M(A)p(B)q(L)] (7) 
«5£(8) 

[Mx(A)r(B)s(L)]Y (8) 
[0059] -^(7) tf, U*— ^5£(5)T£fr£;h^b^&^U ^^JRldBB^i-S^ 

4 

A^y-fbU^lftaE (PF ") ^fcttT^WbTV^^S (SbF ") flS^tf *>*U M, A, S. 

6 6 

[0060] t3v?r>A#f^tU-Cfi, 09;iti, [RhCl(L)] , [RhBr (L) ] , [RhI (L) ] , [Rh(OAc) 

2 2 2 

(L)] , m*m-fZ>^hftX%, ;\sr-V^frhVXfe, 09*. tf, [RuCl (L)] , [RuB 

2 2 2 

r (L)] , [RuCl (L) (DMF) ] , [Ru CI (L) ]NEt m&mf&^ttfX^Z) c 

22 2 22423 

j»$gw-bvxn. mz.t£, [Pdcicu] , [paci cul [pace h )LM&m-rz>zt& 

2 2 2 4 

T*#, «W&#:fcU*Cr±, 09*fi, [Cu(OTf) (L)L [CuCN(L)L [CuI(L)]3MSr^f 

2 

Z>Z.btfX'%2> 0 
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[0061] 30MR^(7)*fctt(8)©»^M*&#tt, &&UDj3m s ttifeAB*^ 
rfWJKmMb3*»ffil8, t«M^J^it^li, 199l¥fcfB«<Z># 

H> ^L##c5£#*±^ 199l¥;J.Am.Chem.Soc.l994,116,4062-4066^>^^S, IVJ- 
1tto<onm$m&Mtt&^ &391-&411JC, *L#«55££#: % 1991*£fc:fElfc© 
#1M18, fMI^J, f§440~Jg450H. *<#«c^#tt, 1991^1B*c£> 
[0062] — 0!l£^:f5£ % lf*(->^ntf-**-l, 5-i?xy)a^A(I)fh77/>tP*^ 

4 

[0063] — JRS: (7) itfttt (8) ©»5|£&JS$t#WU Eft-?-"?*)*— «5£ (5) <Oft&mi&% 

W£tt&m&mmvx^z<Dx\ mt&itt&jitBu&izmvx^Zo tEo-c, - 



[0064] ^t. mMm&mfx*ftwtt\zM f fcftiz.m>m-rzi>K ^nnmim^x^ 
x*mw&mm-fz>h<Dx&t&\ 

[0065] Hlfi^Jl 

&<ffe#Lfc2L^;*:=ift£T/i^>^+#g&U rrict-^/i^;*:7^£>i2% 
n-^^r-^^M 150.2 g (200 mmoOi, l,3-v^nn;/n/^18.9 mL (200mmol)3rtt 



:Jfe0U 
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l^-C*&1.59 mol/L (Dn-^JUD^pJ* 277mL(440 mmoO&ll$M;WTi&TUfc 
o KJfofti&-78 °CX*mfflffiWVtc&0 < CtH#J&U tf©*9.6 g (300mmol)£— 
aidJPjfcfco M"T?2B#|iB»#Ut0>^ »*200mL*aS«I5<ai^.-CSJt£SrfltJhU 
fcio tJcJBS^MBU fflSSSr^Tf^oOmL, ISfo^7K200mL-e?5fe^b, M7K«^*h 

fc 0 J|X^«48%-Cfco7£ 0 

[0066] mv^r—? 

MM, 120.0-120.8°C 

'H NMR (CDC1 ) 8 1.30 (d , 3 J = 16.4 Hz, 9H), 1.95-2.15 (m, 2H), 2.25-2.65 (m, 

3 HP 

1H), 2.45-2.65 (m, 2H), 2.60-2.80 (m, 2H) 

13 C NMR 5 14.15 (d, 2 J = 21.1 Hz), 23.86 (d, 2 J = 2.7 Hz), 30.97 (d, J =45.35 

CP CP CP 

Hz), 33.92 (d, J = 34.71 Hz) 

CP 

31 P NMR OH decoupled, CDC1 ) 6 82.07 (s) 

3 

IR (KBr) 2960, 1462, 1362, 945 ,718, 678 cm" 1 

HRMS ff-^fiC C H PS (M*)) 162.0632, fflmW. 162.0631 

7 15 

[0067] &MW2 

10.6% n-^y-l/f&Wi 172 g (200 mmol)fc, l,3-v^nn:/p^:/18.9 mL (200mmol) 
£ttiZ^ mi&<DTHF 1.5 VtmaVX-78 tl^Lfco r©77^}:iTn- 
H£rJBVvCjftS2.45 mol/L (Dn-Zf^/U]}^M, 171 mL(420 mmol)5r2^^^^tTM 
Tbfc 0 SlSM^ig#b^^b3^W^^t-C0 °C^#mU IIl.l3 mol/LO^V- 
^^fcKn^V^^^h^tKn^^^^igS mL(220mmol)^P^fc o 0 °CT*1B# 
KUtttUfc©^ *B7k200mLSr^S^I<Jp^.TSlS*ff itbfeo *»Sr^l«U 
jB^r^E7K200 mL, 1 mol/L^zk^^lOO mL, t&fP^^7fc200mL"t??fe^U, MTKSft 
^hy^AT^7KUfc 0 #^nfc^B n p^^i±T^^^bl-^^^— h-l-t-y^/l- 
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[0068] mVEfr—Z 

m>M 91-93 °C/6 mmHg 

'HNMR (CDC1 ) 5 0.67 (br q , J = 95.3 Hz, 3H), 1.22 (d, 3 J = 14.0 Hz, 9H), 

3 HB HP 

1.95-2.10 (m, 2H), 2.15-2.30 (m, 2H), 2.30-2.45 (m, 1H), 2.45-2.65 (m, 1H) 
13 C NMR 5 18.00 (d, J = 38.5 Hz), 18.14 (d, 2 J = 17.4 Hz), 24.5 (d, 2 J =3.8 

CP CP CP 

Hz), 28.4 (d, J = 19.24 Hz) 

CP 

31 P NMR (1H decoupled, CDC1 ) 5 65.8 (q, J =51.3 Hz) 

3 PB 

GCMS 143 (M-H) + 

[0069] 

<(1R,1R',2R,2R')-1, \'-V-t--7 s $-;V-l2,2'Y\?-fcX7x.?~;\' 1,1'-'^7^K© 
^> 

J:<f£ifeUi:300 mL 2P!7^=i£+#7Vl^Vffi&U ^K^V>^m^^X^< 
/VT4^8A4 g (36 mmol), j^V >T^#^— 7^70 mL%1)nx_XMW1-Z>o K^-fTV 
X/*?/— °C\Z.l§M%k. s-BuLi (36 mmol)^v-y>'v ; ^Px.lB#Kit^ 
Lfd 0 r©77^t, mMWlXi^l$l,tLl-t-7 ? ^;U-^7^> 1-XA^K4.87 
g (30 mmol) ^fl^M^^O mUc^m^t'Mm^ SJSM&-78 °C^{£ofc£ 
«Tn-h£fflV^Px.fc 0 MTB#P^m0#P^&ofc o iTHTf, -78 'CK 
-C5Btra^b/tm, &fc#36.05 g(45 mmol)£— mz1)U7L.tz 0 -Jv^^mmfrtf 

x^m^mvtc^ ^(b^uxi2mmmwvtc 0 mw%kT'&, 150 mL<^25% r>- 

H^^/M00 mL-e3|UttffiU, *£>7t^Ji£5% T^-T, 2M HCU *5tK> Z? 

^z/xm$ y &, MTkmm-rw^xuTk^mvtco 

-*W7-74-^wf?v^ ^^/mm^/^=5: Dx'mm-r&tyt^'&fct* 
yi^(Dm-B-wm^o%(Di\5Lmx^htitc 0 ^(DU^-m^yy^y^^h^y^—i 
i^y/K ^^/r^h>=s:i)xmm^x%^mm.9m> ee&ytms&it&ffi 

99% ee^^^^^/^ib^fco Um%10%Xfo^tc o 
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[0070] mwr—z 

*H NMR (CDC1 ) 8 1.30 (d , 3 J = 17.0 Hz, 18H), 1.95-2.15 (m, 4H), 2.25-2.50 

3 HP 

(m, 2H), 2.55-2.75 (m, 2H), 3.60-3.84 (m, 2H) 

13 C NMR 5 19.53 (dd, 21.7 Hz, 18.0 Hz), 24.3 (s), 25.85 (dd, J = 47.2 Hz, 1.8 

CP 

Hz), 35.41 (dd, J = 34.2 Hz, 2.5 Hz), 38.02 (dd, J = 44.7 Hz, 2 J = 6.8 Hz) 

CP CP CP 

31 P NMR (1H decoupled, CDC1 ) 5 90.29 (s) 

3 

IR (KBr) 2970, 2947,2364, 1460, 1366, 896, 808, 708, 646 cm" 1 
HRMS ff-#{ji:(C HPS (M+H*)) 323.1186, $"J ^{fi 323.1198 

14 29 2 2 

Ttmfttir fh^fS(C H P S ) : C, 52.15; H, 8.75.$J5£jjfi: C, 52.24; H, 8.80. 

14 28 2 2 

[a] 25 -160° (95% ee, c 0.99, CHC1 ) 

D 3 

[0071] 

<(1S,1S',2R,2R')- l,l'-^7^~ W, l'-> ? -t-^^-[2,2']-v ; *:^^^'^ 
/&> 

<t<^;#bfc300 mL 2P77^^^7;^VfJ|L, mMfrteXftrfZlsfcl-tf? 
1— Y-\-\-~? s f~;V-Tt^7^^ 4.32 g (30 mmol) &j±]&/vfc 0 Z.<DV"7^\Z.^)y 
^m^^X^<^T4^8A4 g (36 mmol), ^X^M^-— 7VW0 mh^Mx.Xm.W 
Vtc 0 Z.(DWmnY"7^T^^/^J— /W^Tr-78 °C\z:-(§W<k, s-BuLi (36 mmol)£ 
^)^yX^>o<K>Mx.t^ 0 ITHTt> -78 °CKX3mmmWVtc^ Jfrfb$s]6.05 
g(45 mmol)£— m^Mx.tc 0 ^y^^^m^X^U.^m^tc^. &bl^UX12 
tifmrnWl-tCo I#HTt, 150 mL(D25% T^~Tfr%Mx.Xfr)&$:¥f±^ iSh 
Km^^^l00mL^mx.X^m^o 7kg£@1^^^vM00 mL-C3HlttttlL, M 

$>tc^mm%5% ti/^=-t, 2M hcu rf"7^xmw^k, tefctim-t-hw^ 

^^=20: DxmUU #fctb^«4>Sr»3N&^^"^^^S3l$*LT, g &)k 
-rS-f^dS.lS'^R^R')- l.V-iZtf?-)-*- h-1, l'-i?-t-Zf ^[2,21-^**7^?^ 
#5650 mg'&btlfCo l&mm5%X&^fc 0 ^<D g lft^£^A'HPLC(y-l'ir/l' OD-H 
, ^-^^:2-^n^NV— ;V = 99 : 1, 0.5mL/min, UV 210 nm)X%^W^W&\^ 
IttZ.^ 100% ee-Cfeofco 
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[0072] mt&f—v 

MM. 147-149°C(##f) 

l H NMR (CDC1 ) 5 0.60 (br q , J = 106.0 Hz, 6H), 1.23 (d, 18H), 1.64-1.81 (m, 

3 HB 

2H), 1.96-2.20 (m, 4H), 2.30-2.62 (m, 2H), 3.10-3.34 (m, 2H) 

13 C NMR 5 13.74 (d, J = 39.8 Hz), 22.84 (dd, 2 J = 13.1 Hz, 2 J = 15.5 Hz), 

CP CP CP 

24.89 (d, 3 J = 3.1 Hz), 29.64 (d, J = 16.8 Hz), 32.15 (d, J = 34.2 Hz) 

CP CP CP 

31 P NMR (1H decoupled, CDC1 ) 5 67.8-69.9 (m) 

3 

[0073] 

<(1S,1S',2R,2R')- 1, l'-v ? -t-^^V-[2,2']-v ? ^7^^<D^^> 
T/l^VMifitTlOO mL 2 P 77^="^ {£(1R,1R',2R,2R'M, l'-^-t-^^-/U[2,2']-^ 
fr^y^Z^/V \X-*J*JV74Y 129 mg (0.4 mmol) ^BMXAzMM-^^^ mUC 
t&Mlst'c ^.©77^3^1.56 g (5.8 mmoD^^^^^nn^v^^^p^./Co EiJ&Wl 

&3tiftofial&Mmzttt<Dib. o °Ci^n^tc 0 zcDi^MVtcyy^ (c30% *SMb-?- 

, »l««:«*b-Ctt«iaSr#yko m^S't4T/^7-^77^T'«ML-C78 mg<£> 
(1S,1S',2R,2R')- 1, l'-v ? -t-7 ? ^7K2,2']-v J *7.7 3 i^V^#fCo HX^fi75%-t?foofc 

[0074] mnwe 

<lvWMQ ((1S,1S',2R,2R')- 1, l'-v J -t-7 , ^/W[2,2']-v ; ^77^^>-)(y/V#V^ 
tv ? xy)]rh77nn#V-h<D^> 

T/W=*V5CSfcT, ^OHJfe^|Tl#b^fc(lS,lS',2R,2R')- 1, l'-i?-t-^/V-[2 f 2']- 
v>*7.7^^ 78 mg(0.3mmol)£THF 4mU£^Lfc 0 ^©^S:0 0 C^^U/c[ 
n^7A(D(i ? /^^t^xy)]Th77an*V- h 102 mg (0.27 mmol)i:THF 

/^V^^Tir7^h7J7^^fflV>T^igL^: 0 It^x/^i/-^^-cIffiU, t» 
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20%-efcofc 0 

[0075] mtferr— Z 

31 P NMR (1H decoupled, CDC1 ) 5 114.90 (d, J = 147 Hz) 

3 PRh 

[0076] mmw7 

<(1S,1S',2R,2R')- 1, l'-v ? -t-^/W[2,2']-v ? 7jN^3i^^(^^^> 
T/U=*V^$cT50 mL 2P7^3^^(1S ) 1S',2R ) 2R')- 1,1'-S?JJ?9**— h-1, l'-v* 
-t-Zff-;V-\2,2'y^^7^^ 143 mg (0.5 mmol) ^Lfc^i^an^^yS 

#£#0.68 mL (5 mmol)Sr % ^^nvy>-^£fflV>T#n;tfc 0 fcJfcm%MUX*12S$ffl 
^-r^=7M,X^WLX107 mgro(lS,lS',2R,2R')- 1, l'-v ? -t-^/V'-[2,2 , ]-v ? *^7rn 

[0077] 

<[nv??A(I) ((1S,1S\2R,2R*)- 1, \'-V'-t-Zf^JV-{2,2'Yi?i£K7^?l')V;VifsjV 

r/v^mMr. mmm7xm'b^tcas,is',2R,2R')- 1, l'-^-t-y^-^^']-^ 

1&X7x#V 107 mg(0.41mmol)^v 5 ^na^^>' 2mLK^Ml^tc 0 Z.omW^O °C^^ 
#bfe[n5^A(D(^/l^/l^^^)]^^7/V^o^7ai--b 160 mg (0.37 
mmoD^THF 5 mL^!SI«{^P^fci 0 RJtM^UX3^m^WVtc 0 K^T^k 

[0078] m>&T-? 
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m& 130 °c i&m 

*H NMR (CDC1 ) 5 1.23 (d, J = 12.2 Hz, 18H), 1.83 (m, 2H), 1.07 (m, 2H), 2.21 

3 HB 

(m, 4H), 2.43 (m, 2H), 2.77 (m, 2H), 4.26 (s, 2H), 5.74 (d, J = 25.1 Hz, 2H), 5.75 
(d, J = 4.6 Hz, 2H) 

31 P NMR (1H decoupled, CDC1 ) 5 114.8 (d, J = 148 Hz), 143.7 (h, J =711 

3 P-Rh P-F 

Hz) 

IR (KBr) 2940, 1465, 1310, 1180, 840, 560 cm" 1 . 
[0079] HKfc0H9 

TS.h'm&m*?-/!' 219mg (lmmol)^ ft<Dmmm6^&J&Vftmf&<Dl*i?VMf) 
((1S,1S',2R,2R')- 1, V-i^-t-^/U^Xy^^y^^U^^i-i^^^hy 
7nn^l/-h 1 mg (0.002 mmol)<5H±&A/fc!„ S^^rt^+^^^i^TUlL 

V:2-:? p n'V-A' = 9 : l)*C#tffUfco #tff©*£m* WfctLytaTcfrttRjESJR* 
99%£*_h, Jt^mm 96.8%-efcofc 0 
[0080] <9*fcKnT$>'IWNMfc ^^^Kil^^^^^^SJ^> 

mMmX&]&VizmM<Dl*i? 1 ?Ml) ((1S,1S\2R,2R*)- l, l'-^-t-^VW[2,2'] 
-^y.y^^){/;V^;V^iP^^)^^y;V^u^y^h 6 mg (1.0 X 10" 2 
mmol)^*l^^-r^tKnT^y^^#:(*fcf*ai-t-^K^##:)lmmol^50mL^---h 
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Jfc\Z$5\,^Xh&m-3Lm£l00%Xfr^tc o '&btltc±f&M<Dft¥$&&(ee)&*c : 7/l' 

JC : Mg£ = 100 : 1 XhZ> 0 
[0081] DM 

(/JMOl^x:/)] ^**7JM-P**:?i- h (cat. ) 

NHAc NHAc 
R 1 ^^q3 + H a — ► R'-^rS 





R 1 


R* 


R 3 


(atm) 


(h) 


ee (%) (Con£)*< 


1 0 


Ph 


H 


CO a Me 


1 


1 


>99 0?) 


1 1 


Ar- 


H 


CO,Me 


1 


1 


>990?) 


1 2 


il 


H 


CO fi Me 


1 


1 


>99 0?) 


1 3 


Me 


Me 


CO a Me 


6 


5 


160?) 


1 4 


(CH^- 




C0 2 Me 


6 


5 


109 


1 5 


H 


H 


Ph 


1 


1 


>99 0?) 


1 6 


H 


H 


4-MeOC € H4 


1 


1 


99 iR) 


1 7 


H 


H 




1 


11 


>99 0?) 


1 8 


Me 


H 


Ph 


1 


1 


>99 0?) 


1 9 


H 


Me 


Ph 


2 


1 


37 0?) 


2 0 


Me 


Me 


Ph 


3 


12 


70 0?) 


2 1 


H 


H 




1 


1 


93 (S) 


2 2 


H 


H 


ladamantyl 


1 


1 


62 OS) 



[oo82] m%>, 

a. at tm-^h^y-4-T±^/^^y-y^/^x^ 0 

b. conf. t\ttf&m\^mir&^&<Dmmm-<D^bxibz> Q 

[0083] 

< a-r^hr^m^m^^(D^7kmitRjt^m^^tcL^^Mi) ((is,is', 
2r,2r')- i, r-i^-t-y^j^xy^^y^^xy^^^^^^y^ 
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u^?=~h<Dimm&i*m ssc = mm = 50000 : 1 > 

Vftlvlf&Mb ((1S,1S\2R,2R')- 1, l'-S^-t-^f/I^^'h^^x^X/^ 
j-*?xls)]^V-7A>*-UTteX7=.>-b 2 mg (3.3 n moDSrEflfcj!1^0tta^o ^7 
*=^ft£T/V=f:/^gf&Ufc^ J^I£7kUc^/-A- 2mL ^yv^^v> 

SSt^/I' 779 mg (3.3 mmol)§H±&A/fc 0 ±|BT?W»ibfettiSEO^/— /W» 

M»Sl.66 Ai mol/mL)£, ^^nv-y^iCTIEffil^O /* L&ElUa-— 

in^Lfc 0 rOt-h^W-^t!:ttSftt3.3 mmoU M^tt6.7X10" 2 ^mol*^ 

L-x Jft^Uft^bfc^*/— /V 4mLSr3»-f.<*Px.«#fbyto -tf>^— H^-T'SrK^f 
2 -zfus<y~ / u = 9 : l)l?Mtfc 0 ##r<^ll> #fe*t^ai7nf*:tt3fe^«ft 99% 
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[1] TIB-^(l) 

R-PH 2 (1) 

[<b2] 

Y-C n H 2n -Y (2) 

OCT, Yte^n^J^T^fcte-OTs, -OTf, -OMs5^ibii(±fr5JMK£^U 

Mfc3] 



(3) 



A R 



Wb4] 
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n«XK W 



A A 



(5) 



R R 



agisters, y vit^^(D-*^cD^3t^fe 0 
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